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Transoesophageal echocardiography as the sole
diagnostic investigation in patients with suspected
thoracic aortic dissection
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Abstract
Objectives-To assess the value and
limitations of using transoesophageal
echocardiography as the sole diagnostic
test in patients with suspected thoracic
aortic dissection.
Design-Retrospective data review over a
two year period.
Setting-A regional cardiothoracic centre.
Patients-Data were compiled from
admission records, surgical records, and
lists of patients undergoing diagnostic
investigations in the hospital. Patient's
notes were used to identify presentation,
management, and outcome.
Interventions-Patients were managed
according to the policy of our unit, which
is to treat patients with dissection affect-
ing the ascending aorta by an operation.
Patients with uncomplicated dissection
sparing the ascending aorta are initially
managed medically.
Main outcome measures-In hospital
and two year foilow up of patients who
were investigated by transoesophageal
echocardiography alone.
Results-Of 48 patients referred, 45
underwent transoesophageal echocardio-
graphy. Dissection was confirmed in 22
patients. Transoesophageal echocardiog-
raphy showed the proximal extent of the
dissection in 21/22 (96%) and only one
patient required a fiuther diagnostic
investigation. Ten patients with dissec-
tion of the ascending aorta underwent
graft replacement of the ascending aorta;
operative mortality was 10% and their
two year survival was 800/o. Of the eight
patients with dissection ofthe descending
aorta, six were discharged home, and five
were alive at two years. No patient
without evidence of dissection on their
initial tagnsoesophageal echocardiographic
examination required re-invesfigalon into
possible dissection in the two years after

Conclusions-In patients with suspected
thoracic dissection transoesophageal
echocardiography rapidly and safely
gives all the necessary diagnostic infor-
mation. Further investigations, including
coronary angiography, before surgery are
unnecessary.

(Br Hearn 1994;72:461-465)

Patients with suspected thoracic aortic
dissection require rapid, safe, and accurate
diagnostic imaging.' In most centres, aorto-
graphy via the femoral artery has been super-
seded by computed tomography, magnetic
resonance imaging, or transoesophageal
echocardiography, as these techniques are
non-invasive and have greater sensitivity and
specificity.2

In our unit transoesophageal echocardiog-
raphy has been the primary diagnostic test for
thoracic aortic dissection since 1990. It gives
detailed diagnostic information, including
data on the presence of aortic regurgitation,
pericardial effusion, thrombus in the false
lumen, and involvement of the coronary
artery ostia,3 making complementary investi-
gations such as angiography unnecessary.
This approach minimises delay and allows
rapid transfer to the operating theatre.
To assess the advantages and limitations of

managing patients on the basis of echocardio-
graphic findings alone we reviewed our
experience over two years.

Patients and methods
The University Hospital of Wales is the
regional cardiothoracic centre for Wales. The
names of all patients referred with possible
thoracic dissection between May 1990 and
May 1992 were obtained retrospectively using
admission records, surgical records, and lists
of patients undergoing transoesophageal
echocardiography, thoracic computed tomog-
raphy, and aortography. Patients' notes were
then used to gather details of presentation,
management, and outcome. Follow up data
were available on all patients included in the
study and were obtained from hospital and
general practitioner records.

Patients were admitted to the cardiac care
unit where systolic blood pressure was main-
tained below 1 10 mm Hg by intravenous infu-
sions of sodium nitroprusside or labetalol, or
both. Immediate transthoracic echocardiogra-
phy was followed by transoesophageal echocar-
diography performed using a Hewlett Packard
Sonos 1000 or 1500 ultrasound machine and a
biplane (23 patients) or single plane (22
patients) 5 MHz transoesophageal probe.
Investigations were performed on the cardiac
care unit by one of four experienced operators.

Patients were managed according to the
policy of our unit, which is to treat patients
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with dissection affecting the ascending aorta
(Stanford classification type A)4 surgically.
Patients with uncomplicated dissection spar-
ing the ascending aorta (type B) are initially
managed medically by aggressive control of
blood pressure and prolonged bed rest. They
are considered for surgical intervention if
there is evidence of extension of the dissec-
tion, progressive aortic enlargement, or
ischaemic complications.

Results
Forty eight patients (aged 24-84 years,
median 67 years, 21 men) were referred with
suspected acute aortic dissection. Trans-
oesophageal echocardiography was performed
in 45 (94%) patients after intravenous seda-
tion with midazolam (2.5-12.5 mg; mean 4
mg). The procedure was tolerated by all
patients and there was no significant compli-
cation. Three patients referred from district
general hospitals with dissection diagnosed by
computed tomography were considered too ill
for either transoesophageal echocardiography
or an operation. All three died shortly after
admission; the diagnoses of dissection were
confirmed at necropsy.

FINDINGS OF TRANSOESOPHAGEAL
ECHOCARDIOGRAPHY
Aortic dissection was confirmed in 22/45
(49%) patients (aged 24-84 years, mean 61
years); 15 had type A dissection and seven
type B. Transoesophageal echocardiography
(10 biplane, 12 monoplane) identified the
proximal extent of the dissection in 21 (96%)
patients. In the remaining patient it showed
dissection in the descending thoracic aorta
and a linear shadow in the ascending aorta,
which was thought to represent a dissection
flap. Surgical inspection of the ascending
aorta revealed annulo-aortic ectasia alone,
with dissection of the descending aorta below
the origin of the left subclavian artery.

Figure I Comtiputed tomography scan of a thorax reported as showinrg a dilated aortic
root and possible descenidintg aortic dissection (arrow ).

Eight patients with type A dissection had
pericardial effusions and in three patients this
was associated with echocardiographic
features of tamponade. Transoesophageal
echocardiography showed moderate aortic
regurgitation (origin of the regurgitant jet on
colour M Mode 25-50% of left ventricular
outflow diameter) in six patients and severe
aortic regurgitation (regurgitant jet >50% of
left ventricular outflow tract diameter) in
seven. The origin of the left coronary artery
was identified in all patients and the origin of
the right in 17/22 (77%).
Twenty three of the 48 patients (48%) had

no evidence of aortic dissection on transoe-
sophageal echocardiography. Atheroma of the
thoracic aorta was noted in nine, coarctation
of the aorta in one, and hypertrophic
cardiomyopathy in one patient.
No patient without evidence of dissection

on initial transoesophageal echocardiography
underwent further investigation into possible
dissection. One of these patients died in
hospital of a myocardial infarction, which was
confirmed at necropsy. The others were dis-
charged. The final discharge diagnoses were
ischaemic heart disease in 1 1, musculoskeletal
chest pain in seven, and non-specific chest
'pain in five.

OTHER DIAGNOSTIC INVESTIGATIONS AFTER
TRANSOESOPHAGEAL ECHOCARDIOGRAPHY
After transoesophageal echocardiography two
patients underwent further diagnostic investi-
gations.
One patient with type A dissection and a

history of previous myocardial infarction
underwent coronary angiography, but because
of procedural difficulties neither coronary
artery was shown selectively. Graft replace-
ment of the ascending aorta (without a coro-
nary bypass operation) was performed
successfully.
A patient with a long history of intermittent

chest and back pain had evidence of a throm-
bosed type A dissection on transoesophageal
echocardiography. Computed tomography
was performed to confirm the findings in the
upper ascending aorta; she was managed
medically and discharged home.

INVESTIGATIONS BEFORE TRANSOESOPHAGEAL
ECHOCARDIOGRAPHY
Sixteen patients had undergone computed
tomography before referral to the regional
centre. On arrival three were unfit for an oper-
ation or transoesophageal echocardiography
and therefore 13 underwent transoesophageal
echocardiography in the cardiac care unit.
The diagnoses and classification of dissection
were confirmed in seven patients. In two
patients transoesophageal echocardiography
showed involvement of the ascending aorta
and arch, which had not been visualised by
computed tomography (figs 1 and 2). This
reclassification altered management in the two
patients.

Four patients referred after computed
tomography thought to show dissection had
no evidence of dissection on transoesophageal
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Figure 2 Transverse two dimensional transoesophageal echocardiogram in the same
patient showing a spiral dissection of the ascending aorta and spontaneous echo contrast in
the false lume The descending aorta was atheromatous and heavdy calcified with no evience of
dissection.

Figure 3 Contrast enhanced computed tomography scan of the thorax suggesting
dissection of the ascending aorta (arrow).

echocardiography. All had diffuse atheroma of
the aorta and intraluminal thrombus (figs 3
and 4). These four patients were returned to
their referral centre for further management.
The specificity of the diagnosis and classifica-
tion of thoracic dissection of computed
tomography compared with transoesophageal
echocardiography was 62%.

MANAGEMENT
Dissection of the ascending aorta (type A)
Of the 17 patients with type A dissections, 10
had an operation (age 24-74 years, mean 52
years). This was performed immediately in
eight and within 24 hours in two patients. The
mean delay in patients having an immediate
operation from arrival in the hospital to arrival

in theatre was 2-5 hours. In all patients the
ascending aorta was replaced with a dacron
graft. The aortic valve was resuspended in two
patients and replaced in three. One patient
had coronary artery reimplantation.
One patient died post-operatively after

developing refractory ventricular fibrillation.
Autopsy revealed trivial coronary disease, no
evidence of recent myocardial infarction, and
confirmed dissection of the aorta. Nine
patients who had an operation were dis-
charged from hospital.

Five patients with type A dissections were
felt to be unfit for an operation; each had evi-
dence of renal dysfunction, limb ischaemia,
and impaired consciousness. All died within
24 hours of admission and in all dissection
was confirmed at necropsy.
Two patients with type A dissection were

electively managed medically. One patient
was felt to be too elderly for surgery (aged 83
years) and he was discharged home after
medical treatment. A second patient with a
chronic type A thrombosed dissection was
managed conservatively and was discharged.

Dissection of the descending aorta (type B)
Two patients with type B dissection devel-
oped evidence of mesenteric ischaemia; one
was judged to be unfit for an operation and
died (autopsy confirmed the diagnosis) and
the second underwent bowel resection but
died post-operatively (autopsy confirmed
thoraco-abdominal aortic dissection with
evidence of renal and mesenteric infarction).
Six of the eight patients with type B dissection
were discharged home.

HOSPITAL OUTCOME AND LONG TERM FOLLOW
UP
The hospital survival for all patients with type
A dissection was 8/17 (47%). This included
9/10 (90%) patients who had an operation
and 2/7 (29%) patients treated medically. At a
mean of two year follow up 8/9 surgical
patients were alive, one having died 23
months after discharge from a stroke. Seven
were fit and well with no subsequent hospital
admissions. One had a dense hemiplegia
which had persisted since the operation. Of
the two patients with type A dissection treated
medically, one died suddenly 24 months after
discharge (no necropsy) and the other was
alive and well.
The hospital survival for all patients with

type B dissection was 6/8 (75%). At a mean of
two years follow up, four were alive and well,
and one patient was being investigated for
unexplained syncope. One patient died 17
months after discharge (no necropsy).

Follow up information was available in all
22 patients who were discharged from hospi-
tal and had no evidence of dissection on trans-
oesophageal echocardiography. All were alive
two years later (mean follow up 32 months,
range 24-44 months). Seven had been re-
admitted to hospital in the intervening period;
four had had myocardial infarcts (docu-
mented by electrocardiographic and cardiac
enzyme changes), two patients with severe
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Figure 4 Two dimensional transoesophageal echocardiogramn in the same patient showing
calcified atheromtia and inztraluminlal thrombus, but no evidence of aortic dissection.

aortic regurgitation had had an aortic valve
replacement, one patient with coarctation of
the aorta had had a balloon dilatation, and
one patient had been admitted with recurrent
atypical chest pain. None had required repeat
investigation for possible dissection.

Discussion
The pivotal role of an immediate operation in
patients with dissection of the ascending tho-
racic aorta is now established. Patients with
suspected dissection require safe, rapid, and
accurate imaging to provide diagnostic and
prognostic information.'

Angiography has been used as the diagnostic
method of choice for assessing patients with
suspected thoracic dissection since 1945.5 For
many years it was the only investigation avail-
able, but comparative series with computed
tomography, magnetic resonance imaging,
and echocardiography have shown the diag-
nostic superiority of these non-invasive tech-

2

niques.
Before undertaking an operation, the sur-

geon must know the entry site of the dissec-
tion and the degree to which the ascending
aorta is affected. The decision to operate and
the type of operation to be undertaken will be
influenced by the competence of the aortic
valve, the presence of pericardial effusion/
tamponade, and whether the coronary arteries
are affected. This information must be
obtained in the minimum time as untreated
thoracic aortic dissection carries a mortality of
at least 1 %/hour.6
Our unit has selected transoesophageal

echocardiography as the primary diagnostic
imaging modality in suspected dissection. It is
able to give detailed anatomical information
about the morphology of a dissection and it
can also show the consequences of proximal

extension. It can be performed rapidly by a
single operator with nursing assistance, in an
environment where the patient can be moni-
tored and remains accessible to medical staff,
and is therefore an ideal diagnostic tool for
emergencies.
The use of transoesophageal echocardiog-

raphy in dissection has been criticised as
imaging of the upper ascending aorta is lim-
ited and there is a high incidence of artefact.7
These problems apply particularly to single
plane probes, but even using multiplane
probes the interposition of the trachea and left
main bronchus between the aorta and the
oesophagus can cause a "blind spot" in this
area.2 The suprasinus ridge just above the aor-
tic valve is the most common site of a dissec-
tion tear in the ascending aorta.8 Visualisation
of this area by transoesophageal echocardiog-
raphy is excellent and our series shows that in
most patients transoesophageal echocardiog-
raphy alone gives sufficient information to
guide patient management.

Echocardiographic artefact can occur on
transoesophageal echocardiography in up to
40% of patients with dilated aortic roots.9
Recognition of this possibility and the use of
M mode and colour flow Doppler ultrasound
has been shown to distinguish correctly 99%
of cases.9 The single occurrence false positive
transoesophageal echocardiography in our
series was in a patient who had a definite dis-
section of the descending aorta and a 7 5 cm
diameter aortic root. The linear shadow in the
ascending aorta was related by artefact to aor-
tic wall calcification. He underwent emer-
gency root replacement which, although
"appropriate", could have been carried out
electively if the artefact had been recognised
correctly.
Our study also confirms that even in this

high risk population transoesophageal echo-
cardiography can be performed safely in the
cardiac care unit using intravenous sedation
and antihypertensive drugs. This finding is
consistent with a published complication rate
of less than 1%.3

Improvements in surgical and anaesthetic
techniques over the last 15 to 20 years, cou-
pled with advances in diagnostic imaging,
have reduced the mortality from thoracic aortic
dissection. " Excision of the intimal tear in the
ascending aorta with interposition of a dacron
graft is the most commonly performed proce-
dure.11 In general, replacement of the aortic
valve is only performed when resuspension of
the valve by supporting the valve commissures
is impossible. Attitudes about performing
bypass surgery for "coincidental" coronary
disease at the same time as emergency aortic
surgery are changing, because in unstable
patients the prolongation of cardiopulmonary
bypass time may increase perioperative
mortality. When coronary surgery is not
contemplated, coronary angiography is only
necessary to define whether the coronary ostia
are affected. If this information is obtained by
transoesophageal echocardiography, pre-
operative cardiac catheterisation is no longer
justified.
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Computed tomography has been used as a
diagnostic technique in dissection for over 10
years.'2 It is minimally invasive and is increas-
ingly available in district general hospitals.
Studies from specialist centres have shown a
sensitivity of 82 to 100%, with a specificity of
between 90 to 100%."3 In practice, good
quality high density computed tomographic
images can be difficult to obtain in an
emergency and poor images increase the
incidence of artefact and false positive diag-
noses. Transoesophageal echocardiography
on arrival in our centre, performed after com-
puted tomography at a district general hospi-
tal, altered the classification and management
in 38% of patients. This represents not only
the limitations of interpretation of computed
tomography data by radiologists and doctors
who have limited experience in thoracic aortic
imaging, but also a tendency to "over-report"
abnormalities to ensure that the diagnosis is
not missed.

Performing computed tomography before
referral to a regional centre significantly
increases delay. This delay occurs during the
period of maximum mortality, and in our
experience the diagnostic information
obtained is unreliable. As transoesophageal
echocardiography is currently not available in
the local district general hospitals, we now
recommend immediate referral of patients
with a high clinical index of suspicion of dis-
section for diagnostic imaging and manage-
ment. This approach aims to minimise
preoperative delay, which is fundamental to
further reductions in the mortality from acute
thoracic aortic dissection.

Study limitations
This study was designed to assess the efficacy
of using transoesophageal echocardiography
alone as a diagnostic modality in aortic dissec-
tion. The high diagnostic sensitivity of trans-
oesophageal echocardiography is well
documented,2' 4 but it is possible that the
investigation may not have detected dissection
in some patients and that any such dissections
have since remained occult. The excellent
clinical outcome of these patients with "nega-
tive" results suggests that evidence of dissec-
tion was not missed by transoesophageal
echocardiography. Diagnostic certainty could
have been increased by using another imaging
technique such as magnetic resonance imag-
ing, but in the context of this study this was
inappropriate unless clinically indicated.

Patients included in this study were identi-
fied retrospectively from five separate sources.
As the University Hospital of Wales is the
only cardiothoracic surgical centre in Wales, it
is likely that this series represents a complete
sample of all patients with possible dissection
referred for a surgical opinion from the sur-
rounding hospitals during the period of the
study. The study was not designed to assess
either the true incidence of dissection in the
community or its in hospital mortality.

Conclusions
Our experience shows that transoesophageal
echocardiography provides all the diagnostic
information required to make management
decisions in patients with a suspected dissec-
tion of the aorta. Further investigations,
including coronary angiography before oper-
ating, are unnecessary and emergency aortic
surgery can be performed rapidly and success-
fully based on transoesophageal echocardiog-
raphy findings alone.
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